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UNITED STATES PATENT OFFICE.

ELBRIDGE L. OTIS, OF ROCHELLE, ILLINOIS.

IMPROVEMENT IN GOVERNORS FOR PUMPING-ENGINES.

Specification forming part Letters Patent No. 208,489, dated October 1, 1878; application filed
July 8, 1878,

To all whom it may concern :

Be it known that I, ELBRIDGE L. OTIs, of
Rochelle, in the county of Ogle and State of
Illinois, have invented certain new and useful
Improvements in Governors; and I dohereby
declare the following to be a tull, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it per-
tains to make and use it, reference being had
to the accompanying drawings, which form
part of this specification.

My invention relates to improvements in
that class of governors which regulate the ac-
tion of steam-engines in the operation of force-
pumps.

The object of the invention is to provide a
governor for regulating the flow of steam to
a4 pumping-engine, wherein the pressure in
the main or eduction end of the pump will
regulate and maintain the desired flow of
steam to the engine; and to that end my in-
vention consists in the following combinations
of parts, as will more fully appear from the
following description and claims.

Referring to the drawings, Fig. 1 is a view,
in side elevation, of an apparatus embodying
the invention. Tig. 2is a view showing the
same in sectional elevation. Each of said
viewssimply represents those parts which con-
stitute my invention, and their adaptation to
snitable connecting mechanism is readily ap-
parent without illustrating any specific form
of the latter. : ;

The valve-rod A connects at its lower ex-
tremity with any suitable valve adapted to
govern the supply of steam to a pumping-en-
gine, preferably a balanced valve. Its oppo-
site end is provided with a piston, B, which
works in a piston-cylinder, C, the latter com-
municating at its upper end with a conneect-
ing-pipe, D, having a valve, I, located therein
in a suitable valve-chamber. Thisvalve may
be of any other form adapted to accomplish
the purpose of wire-drawing the water into the
piston-cylinder.

Preferably, in substitution for the globe-
valve, I employ a perforated disk, the object
being simply to provide means intermediate
of the service-main or the eduction end of the
pumping - engine and the piston - ¢ylinder,
whereby the passage of water between the

same may be controlled and the action of the
governor made quick or slow, as desired.
The valve-stem is provided with a suitable
hand-wheel or other means for operating the
valve from without its chamber.

Instead of employing a valve or perforated
disk, I may use a pipe having a very small
passage-way. Secured above and in commu-
nication with this connecting-pipe D is an air-
chamber, F, which is provided with an open-
ing, f, adapted to engage with any suitable
pipe connecting the said air-chamber Wlth.f;he
service-main or eduction end of the pumping-
engine. Communication with the same being
established, the water enters the air-chamber
under the same pressure, and forces a body of
air up against the top of the air-chamber.
This compressed body of air acts as an elastie
cushion in bearing the sudden and violentin-
creases of water-pressure which may occur.
The reverse of this operation also obtains
when the water-pressure is lessened, asin such
instance the expansion of the compressed air
prevents too sudden a change in relief of
pressure in the piston-cylinder. From the
air-chamber the water passes through the con-
necting-pipe, which carries it to the piston-
cylinder, and in this passage itis subjected to
the control of the valve, or other means which
determines the degree of quickness or slow-
ness with which the changes in its pressure
shall operate upon the piston. )

The aetion of the water-pressure upon the
piston tends to move the valve-rod so as to
close the steam-supply valve to the pumping-
engine, and in this action it is resisted by
the weight of the counterbalancing-lever G,
which operates as a lever of the first order to
move the valve-rod so astoopen thesaid steam-
supply valve. This lever is tubular; and also
formed with the longitudinal slot g, preferably
made in its lower or bottom side.

A screw-shaft, H, is detachably connected
with the lever by a screw-clamping collar, 7,
and is provided with a suitable hand-wheel at
its end, which projects from without the said
tubular lever.

Any suitable form of weight-adjusting de-
vice may beused. Preferably I provide aball,
K, or a collar, L, which latteris connected with
a spring, a, secured to arigid object at its op-
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" posite end. 1In the drawings, I represent both
these forms of ‘adjusting devices, and also an
upwardly spring-pressed collar, M, embracing
the valve-rod, and adapted, by engagement
with the valve-rod, to tend to raise the lat-
ter. This spring-pressed collar embracing the
valve-rod is preferable in use, though not nec-
essary, and either of the two adjusting devices
on the lever may be used to the exclusion of the
other.

Webs or fins k and I are respectively formed
on the ball K and the collar L, the same pro-
jecting through the longitudinal slot of the le-
ver, and provided with tubes A/ and ¥, screw-
threaded on their interior, and through which
the screw-shaft passes. DBy means of the ro-
tation of said shaft within the tubular lever
the adjusting devices are moved, as desired,
to or from the fulerum of the lever, to corre-
spond with the given degree of pressure which
is to be maintained in the service-main or
eduction end of the pumping-engine. If acer-

* tain number of pounds pressure is to be main-
tained in the same, the adjusting devices are
correspondingly set on the counterbalancing-
lever, so that the valve-rod will tend to keep
its valve open until a water-pressure in excess
of that given as desired presses upon the pis-
ton, and forces the valve-rod to close its valve.
The reverse of this operation obtains by the
same means, as is apparent.

The foregoing deseribed mechanism is pre-
ferred by me in the carrying out of the princi-
pie of my invention; but I am not restricted
to the detail construction and arrangement of
the same. T'or instance, the pipe which is
adapted to wire-draw the water in its pas-
sage tothe piston-cylinderneed not be between
the latter and the air-chamber; but, if desired,
the same may be located between said air-
chamber and the service-main or eduction end
of the pumping -engine. So, too, any other
form of an adjustably-weighted lever may be
employed in substitution for the tubular slot-
ted lever which connects with the valve-rod.

Having fully described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. A hydraulie governor for foree-pumps,
the same consisting in the combination, with
a steam-supply valve-rod provided with ad-
Jjustable mechanism tending to force it up-
ward and open the valve, of a piston secured
to its upper extremity, and a piston-cylinder,
which latter communicates at its top with pipe-
connection adapted to permit of the passage
of water from the service-main or eduction
end of the engine into said cylinder, substan-
tially as set forth.

2. In ahydraulic governor, the combination,
with a rod attached to the steam-supply valve
of the pumping-engine, and piston attached
to one end of said rod, said piston located in
a cylinder having communication ab its upper
cnd with the main or eduction end of the pump,
of a valve for wire-drawing the water, said
ralve located Detween the eylinder and water-
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main, and mechanism for regulating the up-
ward pressure on the valve in opposition to
the water-pressure on the piston, which tends
to close the valve, substantially as set forth.

3. The combination, with a steam -supply
valve-rod, provided with adjustable mechan-
ism tending to force it mpward, and formed
with a piston on its upper extremity, of an air-
chamber having communication with the serv-
ice-main or eduction end of the engine, and
adapted in any suitable manner, to cause the
water under elastic pressure to enter the cyl-
inder of said piston above the latter, substan-
tially as set forth.

4, The combination, with a steam -supply
valve-rod provided with adjustable mechan-
ism tending to force said rod upward, and
formed with a piston on its upper extremity,
which works in a suitable cylinder, of an air-
pressure chamber having communication with

the service-main or eduction end of the en-

gine, and an intermediate upright pipe con-
necting the same with the top of said cylin-
der, said pipe being adapted by valve or other
suitable means to wire-draw the water into the
cylinder, substantially as set forth.

5. The combination, with a steam -supply
valve-rod and a lever provided with a mova-
ble-weight device, of a shaft adapted by en-
gagement with the latter to adjust the same
upon said lever, substantially as set forth.

6. The combination, with a steam - supply
valve-rod, of a tubular lever provided with an
interior shaft, and a weight-adjusting device
adapted to be moved upon the lever by en-
gagement with said shatt, substantially as set
forth.

7. The combination, with a tubular lever
connected with a steam-supply valve-rod and
formed with a longitudinal slot, of a shaft
adapted to be rotated in said lever, and a suit-
able weight device, the latter formed with a
fin or web, which projects through said slot
and is provided with a tube having screw-
thread engagement with said shaft, substan-
tially as set forth.

8. The combination, with a steam -supply
valve-rod provided with an upwardly spring-
pressed collar, which engages therewith, of
an adjustably-weighted lever, tending to raise
said valve-rod, substantially as set forth.

9. The combination, with a steam -supply
valve-rod, which is upwardly spring-pressed,
of a tubular lever formed with a longitudinal
slot, an interior rotating shaft, and an adjust-
able-weight device, which latter is adapted to
have engagement with said shaft by a projec-
tion passing through said slot, substantially
as set forth.

In testimony that I claim the foregoing I
have hereunto set my hand this 26th day of
June, 1878,

ELBRIDGE I.. OTIS.

VWitnesses:
G. W, CLARK,
W. W. GourLp.




